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Abstract 

Background: Tobacco and alcohol use during adolescence have potential long term health consequences and a 
possibility of future addiction. 

Methods: This cross sectional study took place in 2007 among a convenience sample of 981 adolescents from 
public elementary and high schools in Eastern Crete, Greece. Following parental consent, an anonymous structured 
questionnaire including information on personal and family use of alcohol and tobacco was distributed. 

Results: Among the entire study population, cigarette experimentation was found to be associated with current 
alcohol use, with an Adjusted Odds Ratio (aOR) of 38.8; (95%C.I: 5.33-58.2) and with having a smoker in the 
immediate family (aOR 10.3; 95%C.I: 3.14-34.0). Among the subset of elementary school children, cigarette smoking 
was strongly associated with current alcohol use aOR 9.7; (95%C.I: 2.12-44.3), while the association between 
smoking experimentation and sibling and parental alcohol use was statistically significant within the entire 
population (however not among elementary students) with an aOR of 2.76 (95%C.I: 1.24-6.15) and aOR 3.66, 
(95%C.I: 1.97-6.81) respectively. The elementary child's gender was not found to be associated with cigarette 
experimentation among this study population. 

Conclusions: Strong associations were found between alcohol use and tobacco experimentation. The potential 
parental influence on consequent adolescent tobacco and alcohol use was also noted. Potential community based 
interventions, if launched in Greece, should take the role of the Greek family into account. 



Introduction 

Smoking is a leading cause of preventable disease and 
disability [1]. Research has indicated that there is a 
strong tendency for cigarette smoking and alcohol de- 
pendence to co-occur, while evidence from a number of 
studies has indicated that cigarette smoking during ado- 
lescence is a strong determinant of subsequent alcohol 
use and abuse, with a younger age of experimentation 
with cigarettes associated with higher dependency rates 
during adult life [2-4]. 

Within Greece, both smoking and alcohol use have 
been highlighted as areas of public health concern with 
previously estimated smoking rates found to range 
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between 10-50%, depending on the age group, year and 
place of survey [5-9]. According to the most recent Glo- 
bal Youth Tobacco Survey (GYTS), which was implemen- 
ted in 2005 among a representative sample of 13-15 year 
olds in Greece, one third reported that they had tried 
tobacco in the past, while 16% reported themselves as 
current users of tobacco products [5]. Additionally, alco- 
hol use has also been reported to be elevated, although 
on a decreasing trend [10]. 

With the above in mind, the investigation of factors 
associated with the potential clustering of behavioural 
risk factors among youth could help define the future 
burden of disease and identify targets for prevention 
programs [11]. Acknowledging that tobacco sales to 
minors was allowed at the time of the study (tobacco 
sales to minors was subsequently banned in September 
2009), within the present study we aimed to investigate 
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the relationship between cigarette experimentation and 
alcohol use among elementary and high school students 
in Eastern Crete, Greece. 

Methods 

This cross sectional study took place during 2007, within 
the 5 major towns (Agios Nikolaos, Siteia, Ierapetra, 
Neapolis and Tzermiado) of the prefecture of Lassithi in 
Eastern Crete, Greece. A convenience sample of 981 
adolescents participated in the study, 52.5% of which 
were female (n = 515). The majority of the participants 
were currently enrolled in elementary school (59.7%, 
n = 586) aged 9.4 ± 0.8 years; while 27.6% (n = 270), aged 
12.7 ± 1.3 years; and 12.1% (n = 119), aged 16.1 ± 0.7 were 
enrolled in junior and senior high schools respectively. 
Ethics approval was provided by the Medical Ethics 
Committee of the University Hospital of Heraklion. 

Following informed written parental consent, the par- 
ticipating school children were handed an anonymous 
structured questionnaire that covered the youths current 
tobacco and alcohol use, while demographic, and family 
related characteristics were also noted. Smoking experi- 
mentation was defined as "Have you ever experimented 
with cigarette smoking, even for a few puffs?", while 
current smoking status was asked by using the question 
"Over the past month, have you smoked one or more 
cigarettes?" Similarly, regarding alcohol use, current al- 
cohol use was defined as consuming any alcohol over 
the past month, while the age of first alcohol use was 
also noted. Similarly parental and sibling alcohol use was 
assessed through the question "Have you seen your par- 
ents/siblings drink alcohol over the past month?", while 
excessive drinking was assessed through the question 
"How many times in the past have you had so much to 
drink that you felt ill?". Although 981 questionnaires 
were returned for analyses, complete data was available 
for 977, which was our final study sample. In total, 462 
boys (47.1%) and 515 girls provided completed question- 
naires. The overall response rate was 97%. 

All p-values are based on two-sided tests and a signifi- 
cance level lower than 0.05 was defined as significant. 
Continuous variables are presented as mean ± standard 
deviation, while qualitative variables were depicted with 
the use of frequencies. Chi-squared (x 1 ) tests were used 
for detecting differences between study groups in 
regards to their personal characteristics. Logistic regres- 
sion analyses were also performed so as to assess the re- 
lationship between tobacco and alcohol use, during 
which two distinct analyses were performed, one for 
elementary school children and one for the entire study 
population. The statistical analysis was performed with 
the statistical package SPSS 19.0. (Statistical Package for 
Social Sciences, SPSS, Inc, Illinois, USA). 



Results 

Cigarette experimentation was estimated at 8.2% (n = 48) 
among elementary school students, 25.2% (n = 30) among 
junior high school students and 42.5% (114) among se- 
nior high school students, with the current prevalence 
of smoking among our study population estimated at 
3.8%, 17.6% and 18.9% respectively. Furthermore 27% 
of the study population had consumed alcohol in the past 
month, with 5% of elementary school children under the 
age of 10 already experimented with tobacco and 15% 
already experimented with alcohol. The characteristics of 
tobacco and alcohol use among our study sample, is de- 
picted in Table 1. 

Within Table 2, we assessed the association between 
alcohol and tobacco use among both elementary and 
high school students. Notably, according to the bivariate 
analyses, current smokers were more likely to have a 
smoker in the immediate family, or parents/siblings that 
use alcohol (p < 0.001). 

Within the regression analysis of Table 3, smoking ex- 
perimentation among elementary school students was 
strongly associated with current alcohol use (OR 9.7, 
95%C.I: 2.12-44.3), while the association between smok- 
ing experimentation and parental alcohol use was bor- 
derline non-statistically significant (OR 3.03, 95%C.I: 
0.99-9.23) for elementary students, and statistically signifi- 
cant for high school students (OR 3.66, 95%C.I: 1.97-6.81). 
The elementary school students' gender and sibling alco- 
hol use were not found to be associated with cigarette ex- 
perimentation, while among high school students, only 
the later was statistically significant (OR 2.76; 95%C.I: 
1.24-6.15). Finally, among the entire study population, 
cigarette experimentation was found to be associated with 
current alcohol use (OR 38.8, 95%C.I: 5.33-58.2) and 
with having a smoker in the immediate family (OR 10.3; 
95%CI: 3.14-34.0). 

Discussion 

Main finding of this study 

Our results indicated a strong association between 
cigarette experimentation and alcohol use among elem- 
entary and high school students in Crete, Greece in 
2007. Moreover, sibling and parental alcohol use, as also 
having a smoker in the immediate family was independ- 
ently associated with tobacco experimentation among 
high school students, thus stressing the important role 
of the Greek family in influencing substance use. 

Indeed, it is common knowledge that parental sub- 
stance use may modify adolescence substance use [12,13]. 
Parental smoking has been identified not only as a pre- 
dictive factor of transitions from never smoking to trying 
smoking but also from monthly smoking to daily smoking 
[14-16]. School students in our study who had a smoker 
in the immediate family were more likely to have 
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Table 1 Characteristics of tobacco and alcohol use among 
elementary and high school students in Crete, Greece in 
2007 



Characteristics of tobacco and alcohol use 



Total 1 n (%) 



Have you ever experimented with cigarettes, even one or more 
puffs? 

No 770 (80.0) 

Yes 193 (20.0) 
Do you currently smoke cigarettes? 

Non smoker 
Smoker 



886 (90.3) 
95 (9.7) 



Age at first tobacco experimentation (current smokers only) 

<10 43(22.4) 
10-12 60(31.2) 
+12 89(46.4) 



Family smoking status? 

No smokers in the immediate family 
Maternal smoking 
Paternal smoking 
Dual parental smoking 
Sibling smoking 

All members of family are smokers 



279 (29.4) 

91 (9.6) 
298 (31.4) 
179 (18.9) 
24 (2.5) 
78 (8.2) 



Have you had a glass of alcohol over the past month? 

No 710(72.4) 
Yes 271 (27.6) 

Have you seen your parents drink alcohol over the past month? 

No 828 (87.6) 

Yes 117(12.4) 

Have you seen your brother/sister drink alcohol over the past 
month? 



No 
Yes 



873 (94.5) 
47 (5.5) 



How many times in the past have you had so much to drink that 
you felt ill 



Never 

1-2 

3+ 



408 (69.7) 
143 (24.4) 
37 (6.3) 



Percentages are based on the number of respondents to each answer. 

experimented with cigarettes than peers without a smoker 
in the immediate family. Rachiotis et al also reported that 
Greek adolescents that have both parents current smokers 
were twice more likely to be current smokers themselves 
in comparison to adolescents with non-smoking parents 
[17]. While Arvanitidou et al, in 2007 also had reported 
that Greek youth that were smokers were also more likely 
to be current alcohol drinkers too [10]. 

The finding that the elementary child's gender was not 
found to be associated with cigarette experimentation is 
in accordance with the Greek 2005 GYTS results, and 



with other studies that indicate no differentiation by 
gender [6,7] Smoking prevalence among junior high 
school students in Greece was estimated in 2005 GYTS 
at 16.2%, very close to the 17.6% assessed through our 
study in 2007. Both our study, and the 2005 GYTS data 
are in contrast with older studies among high-school 
students conducted in Greece where the smoking rates 
were found to be higher in males [6-10], indicating a 
possible change in the paradigm of tobacco use among 
youth. 

Previous research in Greece has identified similar fac- 
tors to be associated with current smoking such as hav- 
ing a brother or sister that smokes or having more than 
three friends who actively smoke [18]. Cross sectional 
research performed within a number of Balkan states 
and the UK also indicated that substance use by peers 
and siblings is generally a strong correlate of substance 
use by adolescents, similar to our findings where alcohol 
and tobacco use by siblings were determinants of alcohol 
and tobacco use by the adolescents [8]. While tobacco 
and alcohol use are associated, they might not act on 
their own, as other factors may also influence substance 
abuse, with adolescents who report physical or sexual 
abuse, violence within the family, stressful life events, or 
moderate to high depressive symptoms more likely to 
report regular smoking and regular drinking [19]. 

Our results, based on 2007 data, indicated that 5% of 
elementary school students under the age of 10 had 
already experimented with tobacco and 15% had already 
experimented with alcohol, which is a cause of concern. 
So as to combat these habits one of the main approaches 
for the management of tobacco and alcohol use is a risk- 
focused approach' [20] . This approach attempts to elimin- 
ate risk factors and in the same time increase the effect of 
potential protective factors. In that direction, familial atti- 
tudes are considered extremely important, as parental 
modeling is a factor that should be utilized in order to in- 
hibit tobacco and alcohol use during adolescence [21]. 

Limitations of this study 

While the sample size did allow us to investigate the 
interrelations between tobacco use and alcohol con- 
sumption among elementary and high school students, 
some analyses are represented with wide confidence 
intervals, due to the fact that some responses per cell 
were small. Furthermore, the cross-sectional design of 
the study and the convenience sample used may not 
allow for generalizability or the indication of a causal as- 
sociation. As the study was based on a questionnaire a 
possible recall bias cannot be excluded. These study 
results could be prone to respondent bias, by which ado- 
lescents that smoke or consume a large alcohol in large 
amount may have opted not to participate in the survey 
or misreported their consumption. Other known risk 
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Table 2 Associations between alcohol and tobacco use among elementary and high school students in Crete, Greece, 
2007 





Alcohol 
consumers 
[n — z/ i) 


Non-alcohol 
consumers 

\ii — / 1 \J) 


p- value 


Current 
smokers 
in — yoj 


Current 
non-smokers 

/ n _ QO^ 


p- value 


Current smokers 
& alcohol 

LUI lbUlTlfcrrb 


Current 
non-smokers 
of nun-aicui lui 
consumers 


p- value 




n (%) 


n (%) 




n (%) 


n (%) 




(n = 60) 


(n = 675) 




Gender 




















Male 


149 (32.3) 


313 (67.7) 


0.003 


53 (11.5) 


409 (88.5) 


0.08 


35 (10.6) 


295 (89.4) 


0.03 


Female 


122 (23.7) 


393 (76.3) 




42 (8.2) 


473 (91.8) 




25 (6.2) 


376 (93.8) 




Class of schooling 




















Elementary school 


68 (11.6) 


518 (88.4) 


<0.001 


22 (3.8) 


564 (96.2) 


<0.001 


11 (2.1) 


507 (97.9) 


<0.001 


Junior high school 


39 (32.8) 


80 (67.2) 




21 (17.6) 


98 (82.4) 




10 (12.7) 


69 (87.3) 




Senior high school 


161 (59.6) 


109 (40.4) 




51 (18.9) 


219 (81.1) 




38 (28.4) 


96 (71.6) 




Smoker in immediate family 


















No 


55 (19.7) 


224 (80.3) 


<0.001 


3 (1.1) 


276 (98.9) 


<0.001 


3(1.3) 


224 (98.7) 


0.40 


Yes 


207 (30.9) 


463 (69.1) 




91 (13.6) 


579 (86.4) 




57 (11.7) 


429 (88.3) 




Seen parents drink alcohol over the past month 














No 


206 (24.9) 


622 (75.1) 


<0.001 


53 (6.4) 


775 (93.6) 


<0.001 


35 (5.5) 


604 (94.5) 


<0.001 


Yes 


62 (53.0) 


55 (47.0) 




40 (34.2) 


77 (65.8) 




25 (38.5) 


40 (61.5) 




Seen siblings drink alcohol over the past month 














No 


242 (27.7) 


631 (72.3) 


<0.001 


67 (7.7) 


806 (92.3) 


<0.001 


44 (6.7) 


608 (93.3) 


<0.001 


Yes 


25 (53.2) 


22 (46.8) 




23 (48.9) 


24 (51.1) 




14 (51.9) 


13 (48.1) 





factors associated with smoking or alcohol use such as 
having smoking friends, the amount of pocket money or 
the parents level of education, history of abuse, violence 
within the family, depressive symptoms and stressful life 
events, were not examined [22]. 

Conclusions 

The current study indicates and association between 
cigarette experimentation and alcohol consumption in 
2007 among youth in Crete, Greece. Preventing adoles- 
cents' experimentation with tobacco is multifactorial in- 
cluding, intervention in entire family, restricting access 



to and visibility of tobacco products, educating as to the 
related health effects and disrupting the line of influence 
of industry actions [23,24]. 

Understanding the factors associated with substance 
use and their co-occurrence during adolescence is cru- 
cial in health promotion and disease prevention and 
the above findings stress the need for school-based 
smoking prevention programs which can be effective 
in preventing adolescent smoking [25]. Further inter- 
ventions towards family habits are also considered es- 
sential as these may play a key role in adolescent 
decision making. 



Table 3 Association between cigarette experimentation, and personal/family tobacco and alcohol use among school 
students 2 in Crete, Greece, 2007 





Elementary school students 1 


Elementary and high school students 2 




Unadjusted 


Adjusted 3 


Unadjusted 


Adjusted 3 




OR (95% CI) 


OR (95% C.I) 


OR (95% C.I) 


OR (95% C.I) 


Gender (males) 


2.05 (0.82-5.09) 


1 .4 (0.49-3.94) 


1 .45 (0.65-2.23) 


1.46 (0.89-2.40) 


Smoker in immediate family 4 (yes) 






14.5 (4.54-46.1) 


10.3 (3.14-34.0) 


Currently drink alcohol (yes) 


5.95 (2.16-16.4) 


9.71 (2.12-44.3) 


13.8 (5.59-34.5) 


38.8 (5.33-58.2) 


Parents drink alcohol (yes) 


6.00 (2.35-15.3) 


3.03 (0.99-9.23) 


7.59 (4.74-12.2) 


3.66 (1.97-6.81) 


Siblings drink alcohol (yes) 


4.17 (0.88-19.8) 


1.05 (0.18-6.06) 


11.5 (6.18-21.5) 


2.76 (1.24-6.15) 



1 Only elementary school students were included in the analysis (n = 586). 

2 Elementary and high school students were included in the analysis (n = 880). 

3 Binary logistic regression model, adjusted for all included variables. 

4 Not included in the analysis for elementary school students due to small sample size. 
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